INTRODUCTION
A putative gamma ray line was reported at 130 GeV by C. Weniger [1] in the region of the Galactic center (GC) using over three years of public Pass7 Fermi-LAT data [2] . The fractional residual (or signal to noise-S/N) of this line feature is given by, S/N = s 2 /n s (1) wheresis the number of standard errors of the line feature above background and n s is the number of line feature events, both as determined from the fit. Typical values obtained by Weniger [1] for the 130 GeV feature give S/N ~ 0.4. In Weniger's work he selected regions of interest on the sky (ROI) to study based on estimating signal to noise using a combination of data to estimate the noise and dark matter models of the Galaxy to estimate the signal (e.g. the NFW model).
The Fermi -LAT Collaboration (LAT) has published limits based on a line search with two years of Pass 6 data [3] The ROI examined did not correspond to those determined by Weniger in his work; however, the limits are obtained in the context of the same dark matter models of the Galaxy used by Weniger. Thus LAT limits on <*v>[ ] can be compared to the line signal strengths of reference [1] . Table 1 shows such a comparison that indicates a mild tension between LAT limits and the Weniger line strengths. The LAT has been working on a line search using Pass 7 data that has been recalibrated. The plenary talk of Andrea Albert at this conference reports the latest results at that time on the LAT analysis [4] . The parallel session talk of Eric Charles discusses more details of LAT systematics expected in gamma ray line searches [5] . It should be noted that the recalibration shifted the GC line feature from 130 GeV to 135 GeV [4] .
SYSTEMATICS OF THE LINE ANALYSIS

Pass 6 Analysis
In ref [3] limits were given on narrow lines using two years of P6V3 public LAT data. That paper describes in detail a significant line seen at 6.5 GeV that was due to a systematic effect originating from the so called "PSF cut" defined in that paper. Removing the PSF cut largely removed the line, resulting in limits and no significant residuals. Two control data sets, which presumably contain little or no contribution from dark matter, were examined to show that the observed line structure seen was a systematic: the Earth limb (called the "Albedo data set" in ref [3] ) and inverse ROI data sets. In the current LAT Pass 7 work, which uses roughly twice the amount of data compared to ref [3] and a new data reconstruction and calibration -P7V6 reprocessed, we again apply the lessons of ref [3] and carefully examine the Earth limb and the same inverse ROI used in [3] .
Earth Limb Data Set
The Earth limb data set, composed of photons produced by cosmic rays scattering in the Earth's atmosphere, is obtained by changing the orbit of the LAT to observe the photons produced by cosmic rays hitting the Earth's atmosphere tangential to the surface of the Earth. Figure 1 shows a schematic of the geometry for limb gamma-ray production.
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Figure 1: Schematic of Earth Limb gamma ray production by cosmic rays from the Earth's atmosphere.  inc is the theta angle of the gamma ray to the z-axis of the Large Area Telescope, LAT_.
For energies above 10 GeV these photons form a bright very narrow ring close to the surface of the Earth (the ring becomes ever broader for photon energies below 10 GeV). The energy spectrum of the produced photons is a power law with index ~ -2.75 [6] . The Earth limb data set used here includes P7V6 reprocessed data from August 8, 2008 thru September 2012. The cuts used to isolate the Earth limb photons in the LAT are primarily 111 o < (Earth zenith angle)
< 113 o . We use the P7V6 reprocessed CLEAN class [7] , [8] . To separate Earth limb events from normal astronomical observations an additional cut on the LAT rocking angle, LRA, is made, |LRA| > 52 o . By making this cut, the entire Earth limb data sample is selected, but with a ratio of observing time to the entire 4 year data set of 3x10 -4 since the limb is so bright.
In looking for systematic effects in the limb data that might appear in the Galactic Center (GC) data, one needs to establish that the distribution of the limb photon incidence angles -LAT_ -on the LAT is similar to photons originating from the GC. Figure 2 shows two plots that give information about the LAT_ distribution. Figure 2 -upper shows the observing time versus cos(LAT_), as calculated from the known LAT orbit during the observations of the Earth limb and the GC (the limb curve needs to be multiplied by over 400 to be reasonably on the same scale). Figure 3 shows an unbinned 2-D likelihood fit, done as described in [4] to a line feature plus a simple power-law background to the limb data. 2-D refers to our energy dispersion model that is a function of both energy and P E , where P E is an event-by-event quantification of the accuracy of the energy reconstruction. The energy of the line feature is taken as 135 GeV as determined from the GC fit shown in [4] . In this case the fit range is taken as 43-227 GeV from studies to determine the optimum fit range using Monte Carlo [4] . A larger fit range results in a smaller error on the background power-law, assuming that the background model is a good representation of the data, which it is for the Earth limb. The p value for the fit is 0.98, which indicates a very good fit of the model to the data. In figure 3 the S/N (equation 1) is 0.15 as compared to 0.7 obtained in [4] for the putative line feature in a 4x4 degree ROI about the GC. o . In addition, the fit is made over the energy range of 75 GeV to 200 GeV. The significance of the line feature is enhanced in this fit to 3.35, and the S/N is somewhat larger at 0.22. The residuals to the fit indicate a somewhat narrower line feature than the LAT resolution as is the case for the GC signal discussed in [4] . . Compared to the fits in figure 3 ,  = 0.55 comes about from the change in the fit window from 43-227 GeV to 75-200 GeV. An additional =0.59 arises from the LAT_ cut. It should be noted that possible "shine through" from the sky behind the limb is not an issue since the ratio of observing time for (Earth limb)/GC = 2.8x10 -4 , which implies << 1 event expected from shine through.
The Earth limb evidence for a line feature at 135 GeV strongly suggests that a major part of the GC line feature is systematic in origin [5] . However, a detailed examination of the inverse ROI data set does not straight forwardly support this conclusion as little of significance is observed at 135 GeV for this data set. Figure 5 shows the definition of the inverse ROIs used in this analysis. In the figure region A: shows the full inverse ROI as defined in [2] . In addition to A: we also examined region B and C. The data set was P7V6 reprocessed CLEAN class and using the other standard analysis cuts described in [4] . First, an energy spectrum resulting from all of the data in A, in B, and in C was fit to a single power law plus a line feature fixed at 135 GeV. Figure 6 shows the results of these three fits. Parts A, B and C of figure 6 show no significant line feature at 135 GeV. In addition to integrating all the counts in each of these three regions, we also did a scan in Galactic longitude, l, for each of the regions. Each region was split into bins of 20 degrees in l, and fitted to a single power and a line feature at 135 GeV. Figure 6 D shows the fit result with the largest line feature significance of 2.4. Fits were made to a total of 54 20 o bins over the 3 regions in l, and the result in figure 6 D had the largest significance for a line feature at 135 GeV. Thus we find no strong indication for a 135 GeV line feature in these inverse ROI control data sets.
Inverse ROI Data Set
Could there be a kinematic reason why the inverse ROI data set shows no line feature, while the GC data set shows such a feature? Figure 7 shows that averaged over years, the observing profiles in cos(LAT_) of the Fermi-LAT depends strongly on the declination () of the ROI being studied. With our current observing strategy of all-sky scanning, the GC collects more time close to the Fermi-LAT z-axis (cos(LAT_) ~ 1) than some other ROIs, and is shown as the black line in the figure. This is because  GC ~ inclination of the Fermi-LAT orbit. Also, the observing time distribution for the GC is rather flat in cos(LAT_). On the other hand, the inverse ROI has a large range of  that contributes with some values giving a very difference observing time distribution in cos(LAT_). Thus, using the inverse ROI as a control sample has additional complexities that require study with Monte Carlo. 
SUMMARY AND CONCLUSIONS
Significant feature at 135 GeV
There is a significant feature at 135 GeV in gamma rays from the Earth's limb.
 Feature appears somewhat narrower than the LAT resolution PDF.  A LAT_ < 60° cut and fitting different energy windows produces different significances for the feature.
Negligible "shine through" of events from non-Earth limb sources
Our selection cuts of |LRA|>52°and 111°<Earth Zenith angle<113° result in negligible "shine through" of events from non-Earth limb sources, with <<1 nonlimb events in the current sample.
Inverse ROI for P7Rep
 No feature at 135 GeV is evident.  Given the Earth limb data results, the lack of a 135 GeV feature in the Inverse ROI is currently a bit mysterious.
-At face value does not support a common systematic that makes a feature at 135 GeV in the gamma-ray data.
 Using the Inverse ROI as a control sample has complexities that need more study with Monte Carlo.
No consistent interpretation of the GC 135 GeV feature
The LAT Collaboration does not have a consistent interpretation of the GC 135 GeV feature originating from a systematic error at this time.
3.5. More data and studies are needed to clarify the current situation.
 More detailed analysis with Monte Carlo.  More Earth limb data.
-There is now a program of weekly Earth limb following observations for a couple of obits. -Target of opportunity (TOO) stares will usually have associated Earth limb following observations when the target source is occulted by the Earth.  The LAT Collaboration is working on a Pass 8 event reconstruction that is projected to increase the LAT acceptance by 25% above 1 GeV [9] .  The current LAT observing plan will spend more time to collect all-sky data.
